Molecular basis of GID4-mediated recognition of degrons for the Pro/N-end rule pathway.
The N-end rule pathway senses the N-terminal destabilizing residues of degradation substrates for the ubiquitin-proteasome system, whose integrity shields against various human syndromes including cancer and cardiovascular diseases. GID4, a subunit of the ubiquitin ligase GID complex, has been recently identified as the N-recognin of the new branch of the N-end rule pathway responsible for recognizing substrates bearing N-terminal proline residues (Pro/N-degrons). However, the molecular mechanism of GID4-mediated Pro/N-degron recognition remains largely unexplored. Here, we report the first crystal structures of human GID4 alone and in complex with various Pro/N-degrons. Our complex crystal structures, together with biophysical analyses, delineate the GID4-mediated Pro/N-degron recognition mechanism and substrate selection criteria for the Pro/N-end rule pathway. These mechanistic data on the Pro/N-recognin activity of GID4 will serve as a foundation to facilitate the identification of authentic physiological substrates as well as the development of inhibitors of therapeutic values for the Pro/N-end rule pathway.